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Troca pulpar: uma solução simples para um problema complexo

ABSTRACT
Background: The fingertip is essential to the quality of the bi-digital pinch. Trauma to the 
fingertip is common and is difficult to resolve. In pulp exchange, a homodigital neurovas-
cular island flap reconstructs the dominant pulp using pulp from the nondominant pulp, 
providing good skin coverage and sensitivity. Methods: From January 2000 to December 
2008, 16 patients lost their dominant digital pulp. The surgical technique used for repair 
consisted of a homodigital neurovascular island flap, vascularized by the palmar digital ar-
tery of the nondominant pulp transposed to the dominant side. Flap viability, its sensitivity, 
and deficits in proximal and distal interphalangeal articulations were analyzed. Results: In 
the two-point discrimination test, an average of 8 mm was measured for all digits except 
the ring finger. In the Semmes-Weinstein monofilament test, D1 and D3 scored 3.61, while 
the other fingers scored 4.31. The same contralateral digits scored 2.83, except D5, which 
scored 3.61. Conclusions: The technique of pulp exchange presented satisfactory functional 
results with regard to viability, sensitivity, and digital mobility, particularly with respect 
to the pinch. This local neurovascular flap also provides acceptable aesthetic results and is 
performed as a single surgical procedure.  

Keywords: Reconstructive surgical procedures. Finger injuries/surgery. Surgical flaps. Sen
sation.

RESUMO
Introdução: A ponta do dedo tem papel importante na qualidade do movimento de pinça bidigi-
tal, e seu trauma é comum e difícil de resolver. Na troca pulpar, um retalho neurovascular homodi-
gital em ilha reconstrói a polpa dominante, proporcionando boa cobertura de pele e sensibilidade, 
usando a polpa não-dominante. Método: De janeiro de 2000 a dezembro de 2008, 16 pacientes 
perderam a polpa digital dominante. A técnica cirúrgica consistiu de um retalho neurovascular 
homodigital em ilha, vascularizado pela artéria digital palmar da polpa não-dominante transposto 
para o lado dominante. A viabilidade do retalho, sua sensibilidade e o déficit das articulações 
interfalangeanas proximal e distal foram analisados. Resultados: Houve média de 8 mm no teste 
de discriminação entre dois pontos estáticos para todos os dígitos, exceto no dedo anelar. No 
teste monofilamentar de Semmes-Weinstein, obteve-se escore de 3,61 para D1 e D3, e de 4,31 
para os outros dedos. Comparado ao mesmo dígito contralateral, obteve-se escore de 2,83 para 
todos os dígitos, exceto para D5, que apresentou maior escore (3,61). Conclusões: A técnica de 
troca pulpar apresentou resultados funcionais satisfatórios quanto a viabilidade, sensibilidade e 
mobilidade digital, priorizando o movimento da pinça. Esse retalho neurovascular local também 
proporciona resultados estéticos aceitáveis, em um único procedimento cirúrgico. 

Descritores: Procedimentos cirúrgicos reconstrutivos. Traumatismos dos dedos/cirurgia. 
Retalhos cirúrgicos. Sensação. 
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INTRODUCTION

Trauma of the fingertips, followed by loss of substance, 
is commonly encountered in the daily practice of a hand sur
geon. When this loss of substance occurs on the volar face 
of a fingertip, there are several reconstruction options. It is 
well known, however, that in this zone, the so-called digital 
pulp, good sensitivity, and fine perception are essential to 
preservation of one of the major movements of the hand, 
the pinch. 

Uninnervated cutaneous grafts and flaps are considered 
poor alternatives because they do not ensure sensitivity and 
perception. Most practitioners in the field consider innerva
ted flaps, such as those in homodigital “islands,” to be the 
best option. 

In this study, we present a technique of pulp exchange, 
where the flap is produced from the fingertip pulp on the side 
that is functionally less important, and is transferred to the 
defect, with highest priority given to maintaining opposition 
to the thumb. 

This study aims to assess the results of digital pulp re
construction by means of pulp exchange, a homodigital neu
rovascular island flap that uses the nondominant pulp as the 
donor area.

METHODS

We assessed 16 patients with traumatic lesions of the 
digital pulp who were treated by the Hand Surgery staff of 
Hospital São Lucas of Pontifícia Universidade Católica do 
Rio Grande do Sul (Porto Alegre, RS, Brazil), from January 
2000 to December 2008. All procedures were performed by 
the same surgeon. 

Patient age ranged from 22 to 25 (mean = 29); 10 were 
male (62.5%).

The extent of the pulp loss in all cases was determined im
mediately after appropriate debridement and was measured 
in square centimeters with the aid of a sterile ruler. 

Patients were assessed with regard to fine sensitivity in the 
areas of the flap and of the total skin graft and, comparatively, 
in the contralateral finger. The two-point discrimination test 
(Weber test) and Semmes-Weinstein monofilament test were 
used to assess this sensitivity. 

Finally, we also assessed the amount of leave time that 
patients took from work and their ability to return to work. 

The average postoperative follow-up was 11 months.

Surgical Technique 
The surgical technique consisted of replacing the digital 

pulp on the more functionally important side of the fingertip 
by means of an island homodigital flap with neurovascular 
pedicle, based on the palmar digital artery (Figure 1). 

An island flap gets its name from the fact that it is totally 
free in its cutaneous circumference except deeply at its neu
rovascular pedicle; this allows for great mobility. 

When the digital pulp loss occurs in the 2nd, 3rd, 4th, or 5th 
fingers (Figure 2), the ulnar face of the fingertip is used to 
obtain the skin island (new digital pulp). In the thumb, the 
radial face is used for this purpose. This is justified by the 
greater importance of the radial faces of the 2nd, 3rd, 4th, and 5th 
fingers of the hand, which are in contact with the ulnar face of 
the thumb when the pinch is performed (Figure 3). Therefore, 
the skin used in the flap is from the less important, in func-
tional terms, lateral face of the distal phalanx of the finger. 

Several forms of flap design can be used, depending on 
the size of the digital pulp loss. 

Initially, the flap is separated from the sheath of the flexor 
tendons, from the distal to proximal direction, in the central 
part of the finger. Next, the neurovascular pedicle is dissected 
to include the greatest quantity possible of fibroadipose 
tissue, in order to increase venous drainage. The collateral 
nerve and the palmar digital artery of the digit face are in
cluded. The flap is then laterally transposed and attached to 

Figure 1 – Scheme of flap preparation.

Figure 2 – Patient with significant loss of the  
dominant pulp of the index finger.
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The thumb was the digit that had the greatest average 
extent of pulp loss (2.85 + 0.85 cm²), followed by D2, D4, D5, 
and D3 (2.67 + 0.26 cm², 2.23 + 0.12 cm², 2.21 + 0.23 cm², 
and 2.18 + 0.45 cm², respectively). 

The average result of the two-point discrimination test 
was 8 mm for all digits except D4, where the average was 
10 mm. In the contralateral healthy digits, the average result 
was 6 mm, except in D2, where it was 8 mm. When the same 
test was performed on the areas of skin grafting, the average 
was 10 mm for D1 and D4 and 12 mm for D2, D3, and D5. 

For D1 and D3, the area reconstructed by the flap received 
a score of 3.61 on the Semmes-Weinstein test; D2, D4, and 
D5 scored 4.31. The same digits on the contralateral side 
scored 2.83 on this test, with the exception of D5, which 
scored 3.61. When the same test was performed in the skin-
grafted area, results ranged between 4.56 and 6.65, indica-
ting the worst functional result as compared to the area of 
the neurovascularized flap. 

The deficit of extension in the distal interphalangeal arti-
culation was –15 degrees, always found in D5.

Partial or total necrosis did not occur in any of the sur
gical flaps.

The average time of sick leave was 45 days (range: 31–62 
days). All patients returned to the same professional activities. 

DISCUSSION

Digital pulp loss is a very common situation in hand trau
ma, as is demonstrated by the great number of surgical al
ternatives that are available for its reconstruction1-14. This 
type of trauma poses a surgical challenge with respect to the 
restitution of cutaneous coverage. 

Skin grafts or uninnervated flaps give a poor surgical 
result in functional terms, with little restoration of local sensi-
tivity. Good digital function requires not only good cutaneous 
coverage, but also the restoration of fingertip sensitivity. The 
quality of the fine sensitivity depends on the presence of a 
sufficient number of skin receptors. In the fingers, this popu-
lation occurs only in the pulp, and decreases in the proximal 
direction. Therefore, several authors have reported their 
experiences with and without the use of local flaps for the 
aesthetic and functional treatment of this condition.

Only in cases of complete amputations of the digital pulp, 
where the use of local or distant flaps is impossible or inap-
propriate, is the free transference of the pulp of a toe used3,4,7,8. 

The use of local advancement flaps is not always possible, 
when there is great tissue loss of the pulp obliquely. Palmar 
(thenar) flaps or cross-finger flaps proved to be insensitive, 
as are skin grafts. Moreover, according to Foucher et al.3, 
the dorsal digital skin, used in the cross-finger flap, is of 
inferior quality compared to the palmar skin for digital pulp 
reconstruction. This flap also requires the surgical violation 

Figure 3 – Bi-digital pinch with the thumb,  
indicating the region to be reconstructed.

Figure 4 – Flap of the pulp exchange,  
with skin grafting at the donor area.

the margins of the recipient area. The skin overlying the 
neurovascular pedicle (longitudinal incision) is sutured. The 
secondary defect in the donor area is covered with a total-
thickness skin graft, removed from the hypothenar region 
(Figure 4). 

RESULTS

Of the 16 patients who underwent pulp exchange, 12 
(75%) had digital trauma in the dominant hand. Moreover, 
14 (87.5%) of these patients relied on their hands for their 
professional activities. 

With regard to the distribution of injuries, the most affec
ted digit was the thumb in 5 (31.3%) patients; 4 (25%) patients 
had lesions in D2, 2 (12.5%) in D3, 2 (12.5%) in D4, and 3 
(18.7%) in D5. 
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of a healthy finger and its prolonged immobilization, which 
should be avoided whenever possible. 

According to statistical data in the literature, the average 
result of the two-point discrimination test is 6 mm for 
innervated flaps and 9 mm for uninnervated flaps14. In the 
present study, the average result of this test, for all digits, 
was 8 mm, with the exception of D4, for which the average 
was 10 mm.

Several studies have already proven that, of the diffe-
rent techniques that exist for digital pulp reconstruction, 
neurovascular flaps constitute the best option, as they  
present the best functional results in the long term, allo-
wing for appropriate sensitivity with good discrimination 
between two points and a low incidence of hyperesthesia. 
These two characteristics ensure one of the most impor-
tant functions of the hand, perhaps the most essential, the 
pinch. Moreover, out of the several existing neurovascular 
flaps, it is possible to conclude that pulp exchange should 
be considered as the first option for reconstruction in cases 
of oblique traumatic lesions, in which the pulp is affected 
predominantly on the digital dominant face (radial in the 
fingers and ulnar in the thumb). 

CONCLUSIONS

The technique of pulp exchange presented satisfac
tory functional results with regard to viability, sensitivity, 
and digital mobility, with the highest priority given to the 
pinch. This local neurovascular flap also provides accepta
ble aesthetic results and is performed as a single surgical 
procedure.
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